Excess heat capacity of the (Li1−xCax)F1+x liquid solution determined by differential scanning calorimetry and drop calorimetry  by Capelli, E. et al.
J. Chem. Thermodynamics 81 (2015) 160–166Contents lists available at ScienceDirect
J. Chem. Thermodynamics
journal homepage: www.elsevier .com/locate / jc tExcess heat capacity of the (Li1xCax)F1+x liquid solution determined
by differential scanning calorimetry and drop calorimetryhttp://dx.doi.org/10.1016/j.jct.2014.10.007
0021-9614/ 2014 The Authors. Published by Elsevier Ltd.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/3.0/).
⇑ Corresponding author at: European Commission, Joint Research Centre,
Institute for Transuranium Elements, P.O. Box 2340, 76125 Karlsruhe, Germany.
Tel.: +49 7247 951 886.
E-mail addresses: elisa.capelli@ec.europa.eu (E. Capelli), ondrej.benes@
ec.europa.eu (O. Beneš).E. Capelli a,b,⇑, O. Beneš a, R.J.M. Konings a,b
a European Commission, Joint Research Centre, Institute for Transuranium Elements, P.O. Box 2340, 76125 Karlsruhe, Germany
bDepartment of Radiation Science and Technology, Faculty of Applied Physics, Delft University of Technology, Delft 2629JB, The Netherlands
a r t i c l e i n f o a b s t r a c tArticle history:
Received 1 August 2014
Received in revised form 26 September
2014
Accepted 5 October 2014
Available online 22 October 2014
Keywords:
Molten salt
Heat capacity
Differential Scanning Calorimeter
Drop calorimeterThe work presents the measured heat capacity of the (Li1xCax)F1+x liquid solution. Four samples with dif-
ferent compositions have been prepared and measured using a Differential Scanning Calorimeter. Since
this technique was newly adopted for measuring encapsulated ﬂuoride samples, some modiﬁcations
were introduced in the standard conﬁguration of the instrument and they are described in this work
as well. For comparison one of the analysed composition (xCaF2 = 0.5) was also measured using drop cal-
orimetry, which has been previously used for similar studies. The reliability of the results obtained was
conﬁrmed by the good agreement between the two techniques. Moreover, the excess heat capacity of the
(Li1xCax)F1+x liquid solution was derived and a strong deviation from the ideal behaviour was observed.
 2014 The Authors. Published by Elsevier Ltd. This is anopenaccess article under the CCBY-NC-ND license
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Molten ﬂuoride salts have various industrial uses. Mainly due to
their thermodynamic stability at high temperature and the high
boiling points, they are considered as excellent high temperature
coolants and they are suitable for different applications from solar
towers [1] to nuclear power plants [2]. Moreover, the high heat of
fusion of ﬂuorides make them interesting as media for thermal
energy storage [3]. The criteria to select the most suitable salt mix-
ture are deﬁned by the speciﬁc application, but the choice depends
also on the knowledge base available on the properties of this class
of compounds. For this reason it is important to have reliable infor-
mation about thermal and transport properties, which are crucial
for a safe and efﬁcient design of the systems considered. One of
the most important properties for heat transfer and heat storage
applications is the heat capacity, which determines the amount
of heat (energy) that can be absorbed by the salt for a given unit
rise in temperature.
In this work the heat capacity of the (Li1xCax)F1+x liquid
solution is presented. The excess heat capacity of four intermediatecompositions of the LiF–CaF2 systemwere measured using a Differ-
ential Scanning Calorimeter (DSC), which has been newly adopted
for measuring encapsulated ﬂuoride samples. The reliability of the
method used, which is presented in this study as well, was vali-
dated by comparing the result of one composition with that
obtained from drop calorimetry. In fact, the latter technique has
been used in our previous works for measuring the heat capacity
of liquid ﬂuoride systems, as it is straight forward technique to
implement for measuring heat capacity over a wide range of
temperature. On the other hand, it can only operate at single
temperature for given experiment, therefore it is much more
time-consuming.
Besides the determination of the (Li1xCax)F1+x heat capacity
itself, one of the aims of this work was to better understand the
behaviour of the heat capacity in the binary liquid ﬂuoride
mixtures. In fact, the heat capacity of some binary alkali ﬂuoride
mixtures (LiF–NaF, LiF–KF, LiF–RbF, LiF–CsF) have been recently
measured [4] and it was pointed out that the excess contribution
to the total heat capacity can be relevant (from 3% for LiF–NaF to
39 % for LiF–CsF at 1:1 composition). Moreover, a clear dependence
of the excess heat capacity on the cation size difference in the
mixtures was observed. In this frame, the evaluation of the inﬂu-
ence of mixed cation valence in the mixtures may be interesting
and the results obtained in this study could be used as starting
point for this investigation.
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2.1. Samples preparation
Handling of ﬂuoride salts requires special care for twomain rea-
sons: the tendency to absorb water molecules and the corrosive
nature of the vapours at high temperatures. Due to the sensitivity
to water molecules, all the samples were prepared in an argon
glove box in which a very low concentration of water vapour is
ensured. The mixtures were prepared from pure lithium ﬂuoride
LiF and pure calcium ﬂuoride CaF2, both obtained from Alfa Aesar.
While CaF2 was provided in the anhydrous form (ultra dry 99.99%),
LiF was dried prior the use in order to remove the residual mois-
ture. This process consists of a heating cycle at T = 623 K for 3 h
in a furnace under inert argon atmosphere. Afterwards, the melting
temperature of the pure LiF was identiﬁed using the DSC technique
in order to check the purity of the compound. The calorimeter out-
put has shown a sharp single peak and the temperature measured
was in close agreement with the literature value, within an error
range of 5 K. Detailed information on all chemicals and reference
materials used are provided in table 1.
The samples were prepared by mixing stoichiometric quantities
of the two end-members (LiF and CaF2) to obtain the selected com-
positions. For the description of the excess heat capacity behaviour
of the (Li1xCax)F1+x liquid solution, four compositions have been
chosen: xCaF2 = 0.125, 0.25, 0.375, 0.5. In fact, due to the tempera-
ture limit of the calorimeter at 1400 C, samples with higher
concentration of CaF2 could not be measured as their liquidus
temperatures are above this limit. The mixtures prepared were
analyzed using the DSC technique for the identiﬁcation of the tran-
sition temperatures (eutectic and liquidus points). The results are
shown in ﬁgure 1, where the measured phase equilibria points
(table 2) are compared with the calculated LiF–CaF2 phase diagram
[5]. The good agreement observed is a strong indication of the
correct salt compositions.
In order to prevent the damage of the instrument caused by cor-
rosive vapours, an encapsulation technique has been used. The
technique, ﬁrst developed for the drop calorimeter, has been
described in details by Beneš et al. [6]. The salt powder is com-
pressed into pellets with an approximative weight of 100 mg and
they are placed inside small nickel crucibles. The crucibles are then
closed with a small lid and welded under vacuum using a laser
beam. The tightness of these welded crucibles was checked by high
temperature treatment of several hours, which showed no weight
loss of the samples.
2.2. Differential Scanning Calorimeter
The heat capacity measurements were performed using a Dif-
ferential Scanning Calorimeter. The instrument is equipped with
a SETARAM MDHTC96 detector, suitable to temperatures up to
1400 C, and it is made of a furnace and two compartments, where
the thermocouples are placed. This conﬁguration allows the detec-
tion of the difference in the heat ﬂow between a reference and aTABLE 1
Details on provenance and purity of all compounds used.
Compound
name
Provenance Mass fraction
puritya
Further treatments
Lithium
ﬂuoride
Alfa Aesar 0.9999 Drying under Ar
atmosphere
Calcium
ﬂuoride
Alfa Aesar 0.9999,
ultradry
None
Nickel Alfa Aesar 0.99995 None
a Purity grade as given by the supplier.sample during a controlled heating/cooling process. Although, this
technique is a standard method to measure temperature
dependent heat capacity, it has been used for the ﬁrst time with
encapsulated samples and some conﬁguration changes had to be
introduced to adapt the characteristic of the instrument with those
of the samples. In the original system, the furnace cavities are pro-
vided with two cylindrical platinum containers to take up sample
and reference material, which are ﬁlled directly inside. Instead in
our case, two nickel cylindrical crucibles were designed in order
to avoid solid reactions with the encapsulated samples and
guarantee at the same time a good thermal contact at all interfaces
(sample and thermocouples). The samples, prepared as described
in the previous section, are then positioned inside the containers
which are closed using two small nickel lids. A scheme of the ﬁnal
conﬁguration is shown in ﬁgure 2.
The heat capacity is determined using the standard step
method, which consists of the following three consecutive runs:
(I) Determination of the heat ﬂow rate of the zero line or ‘Blank’.
This step reﬂects the asymmetry of the DSC detector and it is
carried out using empty crucibles in the sample and refer-
ence sides.
(II) Determination of the calibration standard signal or
‘Reference’. A crucible containing a reference material is
placed into the sample side while the empty crucible
is maintained on the reference side. For the purpose of this
work, nickel was taken as calibration substance and a small
pellet has been prepared to ﬁt exactly in the crucible.
(III) Determination of the sample signal or ‘Sample’. This last step,
which is the sample measurement, is performed using an
empty crucible on reference side and the sample crucible
in the sample compartment.
All the measurements were performed using a standard isothermal
step program. The total measurement temperature range is divided
in several intervals of 20 K which are scanned with a rate of 10 K/
min. Between two subsequent steps, an isothermal period of 1 h
is kept in order to attain steady-state conditions. During the exper-
iments, the temperature and the heat ﬂow are recorded as function
of time and the output consists of a succession of peaks in the heat
ﬂow signal that are related to the enthalpy change over each
increment scanned.
The heat capacity of the sample Cp;sam (J  K1 mol1) is calcu-
lated as an average over the temperature increment and it is
assigned to the middle point of this temperature increment, Ti.
The following relation is used:CTip;samðJ  K1 mol1Þ ¼ Cp;ref 
nref  ðAsam  AblaÞ
nsam  ðAref  AblaÞ ; ð1Þwhere Cp;ref (J  K1 mol1) is the heat capacity of the reference
substance, nref (mol) and nsam (mol) are the number of moles of ref-
erence and sample respectively and Aref (lV  s), Asam (lV  s) and Abla
(lV  s) are the integrated peak areas of reference, sample and blank
signal respectively. The thermodynamic data of nickel, which is
used as standard in this work, were taken from the work of Desai
[7]. It is important to notice that the basis of reliable data is a proper
calibration of DSC. While the caloric calibration is made during the
measurement (step II), the temperature calibration has to be per-
formed separately. Therefore, prior to the measurements, several
standard calibration metals with well-deﬁned melting points have
been measured at different heating rates to obtain calibration curve.
Moreover, the same technique has been used to measure the heat
capacity of well-known materials [8] giving reproducible results
in agreement with the literature.
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FIGURE 1. Comparison between the measured transition temperatures () of the samples prepared and the calculated binary phase diagram of LiF–CaF2 system [5].
TABLE 2
Equilibrium points and the related temperatures of LiF–CaF2 system measured in this
work at 1 kPa (sample encapsulated under vacuum) as a function of molar fraction
XCaF2.
XCaF2 T/ K Equilibrium
0.125 1035.3 Eutectic
1063.2 Liquidus
0.250 1033.1 Eutectic
1074.6 Liquidus
0.375 1030.2 Eutectic
1207.4 Liquidus
0.501 1029.5 Eutectic
1312.0 Liquidus
Standard uncertainty u are uðPÞ ¼ 0:2 kPa; uðTÞ ¼ 1 K and uðXÞ ¼ 0:001.
FIGURE 2. Scheme of the technique used. Two nickel crucibles (A) are designed to
ﬁt inside the instrument compartments and guarantee a good thermal contact with
the encapsulated samples. Small lids (B) are also used to close the crucibles.
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As comparative method, drop calorimetry has been used to
measure the heat capacity of the (Li0.5Ca0.5)F1.5 liquid solution. In
fact, the same method has been previously used to determine the
heat capacity of ﬂuoride mixtures [4,9] and it is shown to give reli-
able results, as conﬁrmed by the comparison with the literature
data for the end-members heat capacity. The technique adopted
is described in detail elsewhere [9]. Using a multidetector high
temperature calorimeter operating in drop mode, the enthalpy
increment between the sample temperature (room temperature
maintained to 298  1 K) and the furnace temperature is recorded.
The experiments, which consists of several drops, are repeated for
various temperatures over the desired temperature range. Then,
the average value of the enthalpy increment is plotted versus the
measured temperature and the heat capacity of the sample is
derived from the slope of the linear function interpolating the data.
The temperature calibration of the calorimeter was done by mea-
suring melting points of several standard metals as done for the
DSC, while the enthalpy calibration is performed during the mea-
surement using solid sapphire pieces as internal standard.3. Results
As described in the previous section, an internal calibration con-
sisting of two steps (‘Blank’ and ‘Reference’) has to be performed
before the sample measurements and it must be repeated if the
setup conﬁguration changes. Both runs were performed over a
temperature range from 1073 K to 1533 K and the integrated area
of the peaks for each temperature step (20 K) were plotted versus
the related temperature Ti, as shown in ﬁgure 3. The two series of
data ‘Blank’ and the ‘Reference’ show different temperature
dependence, which is due to different heat capacity of the sample
TABLE 3
Measured molar heat capacities CTiP as given by DSC for the various compositions from
the (Li1xCax)F1+x liquid solution as a function of the interval average temperature Ti
at 1 kPa (sample encapsulated under vacuum).
Ti/K CTiP /(J  K1mol1) Ti/K CTiP /(J  K1mol1)
Li0.875Ca0.125F1.125 Li0.75Ca0:25F1:25
1255.2 70.22 1255.0 98.98
1275.1 82.40 1274.7 102.20
1305.1 80.92 1294.9 103.71
1325.3 79.47 1314.9 96.32
1345.4 83.81 1335.2 98.52
1355.4 82.43 1355.6 98.96
1375.7 75.10 1375.7 95.16
1396.0 81.03 1396.1 106.80
1416.0 75.28 1416.1 101.47
1436.2 76.95 1436.4 102.59
1456.6 77.21 1456.8 102.41
1476.8 83.38 1477.0 101.60
1497.1 90.80 1497.2 101.05
1517.3 97.18 1517.6 104.18
Li0.5Ca0.5F1.5 – run A Li0.5Ca0.5F1.5 – run B
1334.9 133.92 1334.9 120.41
1354.9 125.69 1354.9 133.39
1375.4 130.29 1375.4 135.80
1395.9 132.90 1395.9 134.28
1415.9 130.40 1415.9 137.28
1436.2 135.89 1436.2 130.39
1456.5 134.58 1456.5 132.82
1476.7 147.97 1476.7 127.49
1497.1 143.74 1497.1 127.89
1517.4 142.13 1517.4 123.38
Li0:625Ca0:375F1:375
1255.2 113.91
1275.0 118.44
1294.9 121.83
1315.2 118.21
1335.2 115.41
1355.5 116.94
1375.5 117.98
1396.2 111.04
1416.1 112.61
1436.3 112.16
1456.5 120.54
1476.9 111.58
1497.1 123.99
1517.5 109.29
Standard uncertainty u are uðPÞ ¼ 0:2 kPa and uðTÞ ¼ 1 K.
TABLE 4
Comparison between the measured average liquid heat capacity (J  K1 mol1)
obtained by DSC at 1 kPa, the ideal liquid heat capacity (J  K1 mol1), and excess
liquid heat capacity (J  K1 mol1) as a function of the molar fraction XCaF2.
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and a linear function respectively. In order to minimize the effect
of the uncertainty of the calibration measurements on the heat
capacity determination, Abla and ANi were taken from the ﬁtting
equations for the successive calculations. It is worth noticing that
in order to avoid corrections of the measurements, the weights
of the nickel crucibles used for blank, reference and sample
encapsulation were very similar.
The (Li1xCax)F1+x liquid solution were measured from
T = 1253 K to 1513 K in case of compositions xCaF2 = 0.25, 0.125
and 0.375 while in case of the composition xCaF2 = 0.50 the temper-
ature ranged from 1333 to 1513 K. The increased lower limit of the
latter composition was due to the elevated liquidus temperature of
the solution with higher content of CaF2 and to the need to guaran-
tee only liquid phase in the sample. All the results are reported in
table 3, in which the measured average heat capacity for the
temperature interval is listed for each temperature increment. As
indicated by the present results, which is in accordance with pre-
vious results on liquid ﬂuoride salts [4], the heat capacity was con-
sidered to be constant in the liquid phase. Therefore the liquid heat
capacity of the sample was calculated as the average value of the
measurements performed (table 4) and the error assigned to the
value was calculated as the standard deviation of the data. The data
points and the related constant ﬁtting are shown in ﬁgure 4. The
errors found are slightly higher compared to the error reported
(3–5%) in literature [10] for the samemethod. However, taking into
account that the encapsulation of the samples is a source of error
the obtained uncertainty is more than acceptable. In case of the
(Li0.5Ca0.5)F1.5 sample, a slightly higher heat capacity was observed
in the last three temperature steps (1476.7, 1497.1 and 1517.4 K).
For this reason, a second run was performed and this effect was not
observed.
The heat capacity of the (Li0.5Ca0.5)F1.5 liquid solution was also
measured using the drop calorimeter. Several drops were per-
formed at 8 different temperatures from 1373 to 1548 K and the
average values of enthalpy increments are listed in table 5. The
data were ﬁtted linearly, as shown in ﬁgure 5, using a weighted
least-squares ﬁt. The weight wi, assigned to each data point, was
calculated as the inverse of the standard deviation of data point
i. The obtained liquid heat capacity for the Li0.5Ca0.5F1.5 sample is
the following:
Cp ¼ ð127:83 16:36Þ J  K1 mol1: ð2Þ
The present drop result differs from the one by DSC by less then 5%
and this is within the error of the techniques. The good agreementFIGURE 3. The integrated areas for ‘Blank’ (j) and ‘Reference’ () are plotted as a
function of temperature. The data were ﬁtted using a linear function for the
‘Reference’ and a quadratic function for the‘Blank’, both represented by solid lines.
XCaF2 Cp measured Cp ideal Cp excess
0.125 79.81 ± 4.39 68.23 12.51 ± 4.39
0.250 100.98 ± 3.11 72.75 27.88 ± 3.11
0.375 115.98 ± 4.44 77.28 38.42 ± 4.44
0.501 131.66 ± 7.50 81.81 50.98 ± 7.50
Standard uncertainty u are uðPÞ ¼ 0:2 kPa and uðXÞ ¼ 0:001.conﬁrm that both methods are suitable to measure the liquid heat
capacity of encapsulated samples and conﬁrm the reliability of
the data obtained using the step method by DSC.
Table 4 shows also the excess heat capacity of each composi-
tion. The value was calculated as difference between the measured
heat capacity and ideal heat capacity of the mixture, as deﬁned by
the Neumann–Kopp rule for the values of LiF and CaF2 end mem-
bers. For the molar heat capacity of the end members, the data
were taken from literature in case of CaF2 compound [11] while
in case of LiF compound the experimental value [9] was used. Since
CaF2 has a melting point higher than the temperature of the mea-
surements, the heat capacity value used was extrapolated from the
050
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Li0.625Ca0.375F1.375
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Li0.75Ca0.25F1.25
FIGURE 4. The average heat capacity on the temperature increment is plotted as a function of temperature for the different samples measured: (A) Li0.75Ca0.25F1.25 (B)
Li0.875Ca0.125F1.125 (C) Li0.625Ca0.375F1.375 (D) Li0.5Ca0.5F1.5.
TABLE 5
Enthalpy increments (HT–H298) of the Li0.5Ca0.5F1.5 liquid solution and their standard
deviation as function of temperature T measured with the drop calorimetry at 1 kPa
(sample encapsulated under vacuum). For each temperature, the number of drops n is
also reported.
T/K HT–H298/(J mol1) n
1389.6 107216.5 ± 8407 10
1414.8 107017.9 ± 2612 4
1440.2 113452.7 ± 17971 10
1465.1 119196.5 ± 12177 4
1490.6 114503.4 ± 6090 4
1515.9 121166.9 ± 12283 10
1541.3 122781.6 ± 11573 14
1566.7 131017.4 ± 12157 10
Standard uncertainty u are uðPÞ ¼ 0:2 kPa and uðTÞ ¼ 1 K.
FIGURE 5. The measured enthalpy increment of the Li0.5Ca0.5F1.5 liquid solution for di
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and they were ﬁtted using two different functions. As ﬁrst step, a
symmetric function has been used having the general formula
y = A  x  (1  x), where A is the parameter to be optimized. The
obtained results, represented by a dashed line, is:
Cxsp ðJ  K1 mol1Þ ¼ xLiF  xCaF2 ð162:61 12:35Þ: ð3Þ
Although this function offers a sufﬁciently good description of the
data, they can be better described considering an asymmetric com-
ponent. The function which best ﬁt with the data was found to be:
Cxsp ðJ  K1 mol1Þ ¼ xLiF  xCaF2 ð93:53 14:12Þ þ xLiF
 x2CaF2 ð207:11 40:60Þ: ð4Þfferent measured temperature. The solid line represents the linear ﬁt of the data.
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FIGURE 6. () Heat capacity of the (Li1xCax)F1+x liquid solution measured in this work. The solid line indicates the ideal behaviour of the liquid heat capacity deduced from
end members heat capacities using the Neumann–Kopp rule. In the inset graph, the excess heat capacity of the (Li1xCax)F1+x liquid solution (j) is plotted versus composition
and the dashed and solid lines represent the polynomial ﬁt obtained.
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The results obtained in this work have shown that the
(Li1xCax)F1+x liquid solution has a quite high heat capacity with
strong deviation from the ideal behaviour. As shown by Beilmann
et al. [4] one of the important parameters inﬂuencing the heat
capacity of the binary ﬂuoride solutions is the change in phonon
dispersion caused by cation replacement in the structure. It was
observed that in the alkali ﬂuoride binary systems the deviation
from ideality increases with the cation radii difference which
was attributed to an increased stability and longer lifetime of
complexes formed. In case of the (Li1xCax)F1+x liquid solution,
the deviation measured can not be attribute only to the difference
in the cations size difference. As comparison we can consider a
system with similar cation size difference, the (Li,Na)F solution.
The Ca2+ ion has about the same radius as Na+ but the (Li1xCax)F1+x
solution exhibit a much larger deviation from ideality compare to
(Li,Na)F solution, 2.08 J  K1mol1 and 43.07 J  K1mol1 respec-
tively. This suggests that the ion charge has also an important
inﬂuence on the excess heat capacity of the liquid solution.
Inﬂuence of cation charge on the excess thermodynamic prop-
erties has been observed also by Cantor et al. [12–14] who have
measured the excess chemical potential of NaF in mixtures with
CaF2, YF3 and ThF4. In these salts, the interionic distances are about
the same but the deviation from ideality was reported to become
larger with increasing charge of the cation respectively. Qualita-
tively, the behaviour of molten metallic and ionic liquids is charac-
terised by the electrostatic interaction of the particles, deﬁned as
ﬁrst approximation by the ionic potential of the cations (Z/r),
where Z and r are the charge and the radius of the cation. Similar
results were obtained by Hong et al. [15] who found a relation
between the ionic potential and the enthalpy of mixing in charge
asymmetrical common anion systems.
Numerous authors [16–18] have tried to develop a general the-
ory to predict the thermodynamic properties and correlate them
with the structure of the melt. It is clear that the complexity of
the melt structure increases a lot with the valency of the cationsand the structure is dominated by the cation–cation repulsion
and chemical effects such as the formation of complex species
must be considered. A signiﬁcant example is given by the
(Li1xBex)F1+x liquid solution, which is one of the best characterized
ﬂuoride liquids. Also this liquid solution exhibits a strong deviation
from ideal behaviour, as measured by different authors [19–21]
being signiﬁcantly higher than the ideal value (15% to 20%). The
presence of a network structure and the formation of different
complexes in the liquid phase was shown both experimentally
and using MD calculations [22,23]. Unfortunately experimental
data on other ﬂuoride melt structure are lacking. In case of the
(Li1xCax)F1+x liquid solution, some studies have been carried out
combining NMR and MD [24] but the results are not conclusive
in identifying the complex formation in the liquid phase. Consider-
ing the fact that the formation of short range ordered structures in
the liquid phase are one of the main contributions of storing
energy in the salt, the large heat capacity measured in this work
is in agreement with the complex ion formation in the melt. Struc-
tural studies would be useful to determine the different ionic spe-
cies existing and to characterize the structure of molten LiF–CaF2.
Moreover, in order to give a quantitative correlation between the
cations charge and the excess heat capacity, further systems with
different cations valences (e.g. LiF–CeF3, LiF–ThF4) have to be
analyzed.
Besides the determination of the heat capacity of the
(Li1xCax)F1+x liquid solution, the aim of the present work was
to develop a procedure to measure the heat capacity of encapsu-
lated liquid ﬂuoride samples using the DSC technique. In order to
prove the reproducibility of the data obtained one of the sample
was also measured using the drop calorimetry and the two
results were compared. The good agreement obtained between
the results of the two techniques have shown the possibility to
use both calorimeters to determine the liquid heat capacity of
encapsulated samples. It was also observed that providing stable
experimental conditions during the measurement, the DSC
technique has the advantage of a much faster determination of
the heat capacity.
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